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The elemental semiconductors Si and Ge continue to provide the scientific community with unexplored defect-related phenomena. This is evident in the reports on iron-related defects in Si and on the origin of carrier density limitations in heavily n-type doped Ge. While III-V arsenides and, in particular, the EL2 defects were at focus in the 1990s with optically active defects in III-V nitrides following thanks to advances in blue laser diodes and light emitting diodes, oxides have now emerged as a versatile collection of semiconductors with a wide variety of defect-related issues to be resolved. Examples in this Special Topic Section include investigations on defects in ZnO, CdO, and on the surface of TiO 2 . These oxide semiconductors typically combine transparency with high electrical carrier concentrations and hence conductivity. However, hydrogen and both metal and oxygen vacancy defects appear to play important roles in determining the properties of these materials. Achieving p-type conductivity is a challenge in many of these wide band gap semiconductors, and significant attention is given to hole localization either at distinct defects or at polaronic states. The search for efficient solar absorbers made of earth-abundant elements generates novel semiconductor compounds at an increasing pace; the report on bipolar self-doping of Cu 3 N is a representative example of this quest.
III-V nitride semiconductors are at focus in the development of solid-state lighting technologies. Identification of defects in devices is an outstanding challenge, as often the conditions for the synthesis of the thin films in the device structures are such that free-standing material where defect detection is routine does not have comparable qualities. Defect engineering and utilizing not only the charge localization properties of defects but also spin-related phenomena are strongly emerging. Single defects in diamond and silicon carbide and their spin states are heavily investigated in the community. It should be noted that many current topics of interest are not included in this Special Topic Section, such as organic semiconductors, defects in nanostructures, or extended defects. Novel approaches and techniques for defect studies in semiconductors keep emerging such as atom probe tomography on the experimental side. Theoretical modelling is becoming more and more accurate. Efficient combination of experiment and theory, the topic of the Invited Tutorial and the focus theme of ICDS-2015, provides new understanding of the defect physics.
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